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YM 576.893.193 

nATOJIOrHHECKHE H 3 MEHEHHB HACEKOMbIX, 
BbI 3 bIBAEMbIE MHKPOCnOPH^HBMH H ^PYEHMH I 1 APA 3 HTAMH, 
H MX CXO^CTBO C IIATOJIOrHBMH, B 03 HHKAK)III,HMH 
TiOJX BJIHflHHEM HEEMTOnPHJnHblX YCJIOBHM BHEUIHEH CPEUbl 

© K. B. Cejie3Hee, H. K). PaymeH6ax 

06cy>KiiaeTCH cxo^ctbo naTOJiorHHecKHX H3MeHeHMH, HabjnoaaeMbix npn 3apa>xeHHH 
HaceKOMbix MMKpocnopMiiMHMM, napa3HTaMH ttpyrux CHCTeMaTHHecKHX rpynn m npn B03- 
fleMCTBHH pa3JiMMHbix HebjiaronpHHTHbix ycjiOBHH OKpy>xaiomeH cpeabi. Ha ocHOBaHMM 3 to- 
ro BbicKa3biBaeTCH npeitnojio>KeHHe o cxoacecTH MexaHH3MOB, jiexcamnx b ocHOBe bo3hmkho- 
BeHMH nofloGHbix HapymeHMH. 


Qzihmm m 3 nocjie^CTBMM 3apa>KeHMH HaceKOMbix MMKpocnopHztMHMM hjim jx pymMH napa- 
3HxaMM hbjihiotch naTononmecKMe M3MeHeHMH, cxo/tHbie c Ha6jno^aeMbiMM npn ropMO- 
HajibHbix HapyuieHHHx, b nacTHOCTM npn yBejimeHHH THTpa K)BeHHJTbHoro ropMOHa (IOr) 
(Finlayson, Walters, 1957; Fisher, Sanborn, 1964; JImctob, 1977; Hccm, OHaitKMM, 1984; MeT- 
cnajiy, Xnnecaap, 1984; E^mmchko, 1989, m jx p.). 


Pa 3 BHTHe npeACTaBJieHHH o MexaiiM 3 Max iiapyuienna ropMOHajibHoro Gajianca 

6ojibHbix HaceKOMbix 

Eme b HaMajie Bexa OrpMKJieHtt (Strickland, 1911) noKa3aji, mto 3apa>xeHMe 
Simulium (Diptera) MHKpocnopHttMeM Glugea npettOTBpamaeT OKyKJiHBaHHe xo3hm- 
Ha. npn 3 tom, no ttaHHbiM aBTopa, 3apa>KeHHaH JiMHMHKa Simulium Morjia /iocth- 
raTb pa3MepoB, b 3 pa3a npeBbimaiomnx HopMajibHbie. 

OttHaKO nepBbiMH, kto obpaTMJi BHMMaHne Ha cxojxctbo naTOJiorHH HaceKOMbix 
npH MHKpocnopHttH03e c naranorneM, cbomctbchhom HapymeHMHM ropMOHajibHon 
cncTeMbi HaceKOMbix, 6buin OHHJiancoH m YojiTepc (Finlayson, Walters, 1957; uht 
no: Fisher, Sanborn, 1964). Abtoph onncajin HapymeHMH MeTaMopc|)03a y 6a6oHKM 
caTypHMHttbi, aapaxeHHOM Nosema. YnacTKM KyKOJionHOM KyTMKyjibi 6buiM pa36po- 
caHbi Menczty HopMajibHon KyTMKyjioM MMaro. Abtopw npettnojioncMJiM, hto jim6o 
MMK pOCnOpMttMM CTMMyjIMpyiOT X03HMHa npO/tyitMpOBaTb M3JIMmeK lor, jim6o 
Nosema caMa npottyunpyeT BentecTBO c aKTHBHOCTbio IOr. 

FIo3Hce nottobHbie HapymeHMH, cxottHbie c B03HMKaioiitMMM npM HapymeHMM 
ropMOHajibHoro SajiaHca y HaceKOMbix, 6buiM noKa3aHbi BecTOM (West, 1960) m 
OnmepoM m CshSophom (Fisher, Sanborn, 1962, 1964). TaK, jimhmhkm ncyKOB 
Tribolium f 3apanceHHbie Nosema, ttocTMrajiM 3HaHMTejibHO 6ojibmMx pa3MepoB, 
neM KOHTpojibHbie, m jiMiiib HeSojibmoe kojimhcctbo 3apanceHHbix jimhmhok ttoc- 
TMrajio KyKOJioHHOM CTattMM. Onmep m CshGoph paccMaTpMBajiM yBejiMHeHMe 
Maccbi 3apanceHHbix jimhmhok KaK cjiettcTBMe ycnjieHHoro pocTa b pe3yjibTaTe ctm- 
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MyjiHUMM HaceKOMbix-xcmeB ceKpeuneM b 3apaxceHHbie TKaHH aHajioroB lOT. C 
Tex nop b jiHTepaType npoHHO 3aKpennjiocb MHeHne o CTHMynnpyioineM ixe hctbhh 
3apaxceHMH MHKpocnopnjiHHMH Ha xo3HHHa (MeTcnajiy, 1976, 1980; Streett, 
Bradfield, 1978; Hcch, 1968, 1984; Hcch, OHauKHH, 1984; MeTcnajiy, Xnnecaap, 
1984, m jip.). 

B cbomx 3KcnepMMeHTax Onrnep h CohGoph (Fisher, Sanborn, 1962, 1964) mm- 
njiaHTHpoBajin 3apaxceHHyK) MHKpocnopnjiHHMH Nosema TKaHb M3 jimhmhok xcyKOB 
Tribolium ajuiaTOKTOMMpoBaHHbiM (c y^ajieHHbiMH corpora allata) TapaKaHaM, ko- 
Topbie He 3apaxcaiOTCH jiaHHbiM bhjiom MHKpocnopnjuiH. Flpn otom MexaiMHOHHbiH 
nepnoji CHnxcajiCH no cpaBHeHHio c TapaKaHaMH, y KOTopbix 6buio yjiajieHO corpora 
allata, ho He 6biJia HMnjiaHTHpoBaHa 3apa>KeHHan TKaHb. KpoMe Toro, ajmaTOKTO- 
MMpoBaHHbie HMM4)bi, KOTopbiM 6buia cjjejiaHa MMnjiaHTauHH 3apaxceHHon TKaHH, 
JIHHHJIH Ha cjieayioinyio HHMcjDajibHyio cra^mo, a He o6pa30BbiBajin o^ajiTOH^OB 
(ypoflJiHBbix ocofien, Hecymnx npM3HaKH B3pocjibix HaceKOMbix), KaK oto nponcxo- 
ahjio y ajuiaT3KTOMHpoBaHHbix KOHTpojibHbix hhm(Jd. CaMa no ce6e HMnjiaHTauHH 
3^opoBOH TKaHH He jiaBajia no^obHoro ocjjc^eKTa, h ajuiaTOKTOMnpoBaHHbie jihhhh- 
KH BejIH ce6n U 0 JX 06 h 0 ajIJiaT3KT0MHp0BaHHbIM KOHTpOJIbHbIM HHMCjjaM. TaKHM 
o6pa30M, 6bmo ^OKa3aHO K)BeHHjiH3Hpyioinee ^encTBHe 3apaxeHHOH MHKpocno- 
pHflHHMH TKaHH. rio MHCHHJO aBTOpOB, 3T0T OCjjcJjeKT 6bIJI BbI3BaH BbmeJieHHeM Ca- 
MHMH napa3HTaMH BemeCTBa C aKTHBHOCTbK) lor. 

rio3xce Ctphtt h EpsjuJwjia (Streett, Bradfield, 1978), paSoTaBuine c mhkpo- 
cnopn^HHMH Vairimorpha necatrix h Pleistophora schubergi , noKa3ajin K)BeHHJiH3H- 
pywmyio aKTHBHOCTb 3KCTpaKTa, nojiyneHHoro H3 cnop. Onpe^ejieHne aKTHBHOCTH 
npOH3BO^HJIOCb KOCBeHHbIM MeTO^OM, C nOMOLUbK) 6HOJIOrH4eCKOrO aHajIH3a, c 
Hcnojib30BaHneM b KanecTBe TecT-cncTeM jihhhhok Manduca sexta (Fain, 
Riddiford, 1975). flpyrnx nonbiTOK onpejjejiHTb HajiHHne K)r b cnopax MHKpocno- 
pHj^HH HaM He H3BeCTHO. 

B HacTonmee BpeM4 hh y Koro He Bbi3biBaeT comhchha tot (J)aKT, hto mhkpo- 
cnopH^H03 npHBo^HT k HapyuieHHio fiajiaHca ropMOHajibHOH cncTeMbi. HannHan c 
pafioT OHHJiancoHa h YojiTepca (Finlayson, Walters, 1957; uht. no: Hcch, 1984), 
3TOMy HaTOHO MHOXCeCTBO KOCBeHHbIX nOATBep>KaeHHH. 

06bi4HO 3apaxceHHbie HaceKOMbie oTCTaioT b pa3BHTHH ot 3#opoBbix, yBenHHH- 
BaeTCH hhcjio jiHHHHOHHbix jiHHeK, HaceKOMbie nacTO npexcaeBpeMeHHO nornfiaiOT. 
BojibHbie HaceKOMbie hmciot MeHbiuyio Maccy h MeHbuiyio njiojxoBHTOCTb. Y 3apa- 
xceHHbix HaceKOMbix Hafijno^aeTCH He#opa3BHTHe HMarHHajibHbix ocofien. 3to 
npoHBJineTCH b coxpaHeHHH npn MeTaMop4)03e CTpyKTyp npejuuecTByioinHX cra- 
Ahh, b noTepe cnocofiHOCTH k MeTaMopc|D03y, b naTOJiornH noKpoBOB (Finlayson, 
Walters, 1957; Fisher, Sanborn, 1964; Hcch, HnjioBa, 1967; Hcch, 1968, 1984; 
AjiHxaHOB, 1973; KoBajieBa, Hcch, 1973, h jip.). 

TaK, y KyKOJiOK xjionKOBOH, 03 hmoh h KanycTHOH cobok, cobpaHHbix b nojie- 
Bbix ycjiOBHHX hjih nojiyneHHbix npn jiafioparapHOM pa3Be^eHHH, 6bmo OTMeneHO 
nacTHHHoe coxpaHeHne ryceHHHHbix noKpoBOB npn 3apaxceHHH TpeMH BHjiaMH 
MHKpocnopHj^HH (Hcch, HnjioBa, 1967). Ea6o4KH HenapHoro mejiKonpjma, 3apa- 
xceHHbie MHKpocnopH^neH Pleistophora schubergi Ha ryceHHHHOH $a3e pa3BHTHH, 
HMejIH 6pK)UIKO, nOKpbITOe KyK0JI04H0H KyTHKyJIOH, H THnonHrHH, CBOHCTBeHHblH 
KVKOJiKaM (Hcch, 1968, 1984). Y 6a6o4KH caTypHHH Antheraeapernyi 6biJiH onnca- 
Hbi cjieayiomHe HapyineHnn: Kymno4Hbie no (jjopMe reHHTajiHH h nocnejn-iHH 4Jie- 
HHK fipiOUIKa, M03aH4H0e nOKpbITHe GpiOIliKa KyK0J104H0H H HMarHHajIbHOH KyTH¬ 
KyJIOH, HajiH4He HennrMeHTHpoBaHHbix y4acTK0B b ocHOBaHHH rjia3, MeTaMepHoe 
pacnojioxceHne no fipiouiKy 6a6o4eK Ha MecTax jihhhhohhhx Hor ynacTKOB jihhh- 
hohhoh KyTHKyjibi (Finlayson, Walters, 1957). 

llpn juiHTejibHOM HafijnojieHHH 3a pbDKHMH ( Blattella germanica) h nepHbiMH 
(Blatta orientalis) TapaKaHaMH, nopaxceHHbiMH MHKpocnopnjiHeH Pleistophora 
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periplanetae , jiOKajiH 3 yiomeHCH b MajibnMrMeBbix cocyaax, oTMenajiocb noHBjieHHe 
ypo/iJiHBbix oco 6 en, ajih KOTopbix 6 bijiM xapaKTepHbi yMeHbiueHHe pa 3 MepoB Tejia h 
HaAKpblJlbeB, CMOpmMBaHHe He#Opa 3 BHTbIX HHXCHHX KpblJlbeB. BO BpeMH JIHHbKH 
HeKOTopbie HaceKOMbie He Morjin c 6 pocHTb crapyio KyTHKyjiy. Ocjia 6 jieHHbie mhk- 
pocnopHAHHMH oco6h BCKope norH 6 ajiH, a HenojiHOueHHbie caMKM h caMUbi HMe- 
jih noHHXceHHyio njiOAOBHTOCTb (KoBajieBa, Hcch, 1973). 

npH 3apaxeHHH CBepnKOB Gryllus bimaculatus MHKpocnopRzmeH Nosema grylli 
TaKxce Ha6jno£ajiHCb naranonmecKHe HapymeHHH b pa3BHTMH CBepnKOB, xapaK- 
TepHbie ajih HapymeHHH ropMOHajibHoro 6ajiaHca. 3aMe,zmH/iocb pa3BHTne HaceKO- 
Mbix, Ha6jno£ajiMCb HapymeHH h b npoxo>K£eHHH HMarHHajibHOH JIHHbKH; nepejin- 
HHBLUMe Ha HMarO CHJIbHO 3apa>KeHHbie CBepHKH HMeJIM Ae(J)OpMHpOBaHHbIH HHUe- 
KJiajx m He£opa 3 BHTbie KpbiJibH (Cejre3HeB m jx p., 1996). 

Flo ^aHHbiM AjiMxaHOBa (1973), b npnpo£Hbix nonyjinuHHx jihhhhkh KOMapa 
Aedes caspius caspius , cHjibHO 3apaxceHHbie b 3-m B03pacTe 7 helohania opacita , hh- 
Koraa He jihhhjih Ha HMaro. npn otom He cnoco6Hbie OKyKjiHTbcn jihhhhkh 4-ro 
B03paCTa XCHJIH 3Ha4HTeJIbHO AOJlbllie, HeM 3AOpOBbie. 

B onbuax Mccm (1984) no 3apaxceHHio HaceKOMbix MHKpocnopHAHHMH H3 Apy- 
rnx bhjxob xo3neB MeTOAOM MHi>eunpoBaHHH cnop b nojiocTb Tena ryceHHUbi 
KanycTHon cobkm, HHBa3npoBaHHbie Nosema whitei , b 100 % cjiynaeB pa3BHBajincb 
b 6ecKpbuibix 6a6oneK. KpoMe 6ecKpbuiocTH ajih 3thx 6a6oneK TaKxce 6bijin xapaK¬ 
TepHbi KyKOJiOHHoe CTpoeHHe 6pioiiiKa h HajiHHHe Ha HeKOTopbix ero ynacTKax Ky- 
KOJIOHHOH KyTHKyjIbl. 


^ee T04KH 3penn*i Ha npHHHHbi HapymeHHH ropMOHajibHoro SajiaHca 
y 3apa>Keimbix HaceKOMbix 

no noBO/iy npnnHH HapymeHHH ropMOHajibHoro 6ajiaHca y 3apaxceHHbix Hace¬ 
KOMbix b jiHTepaType BbiCKa3biBaiOTCH ajibTepHaTHBHbie tohkh 3peHHH. 

EoJIblHHHCTBO BBTOpOB npH£ep>KHBaiOTCH MHeHHH, COTJiaCHO KOTOpOMy 3TH Ha- 
pyineHHH B03HHKaiOT BCJie/iCTBHe Bbi/iejieHHH BemecTBa, o6jia,aaiomero aKTHBHO- 
CTbio lor, caMHMH MHKpocnopH/mHMH (Fisher, Sanborn, 1962, 1964; Mcch, 1968, 
1984, 1986; Kucera, Weiser, 1975; Meicnajiy, 1976, 1980; Streett, Bradfield, 1978; 
MeTcnajiy, Xnnecaap, 1984; Mcch, OHauKHH, 1984, n wp.). 

CorjiacHO npoTHBonojioxcHon tohkc 3peHHH, Ha6jno,aaeMbie HapymeHHH b pa3- 
BMTHH HBJIHIOTCH CJie/XCTBHCM OTBCTHblX peaKUHH CBMHX X03HCB. TaK, no MHCHHIO 

JlncTOBa (1977), xcnpoBoe Tejio HaceKOMbix hbjihctch mcctom HaKonjieHMH He TOJib- 
KO 6eJIKOB, XCHpOB M rjIHKOTeHa, HO H pe3epBOB lOT, KOTOpbie HCnOJIb3yiOTCH no 
Mepe HaAo6HOCTH. no mhchhio aBTopa, MHKpocnopn/iHH, HaKanjiHBancb b xcnpo- 
bom Tejie, pa3pymaiOT ero kjictkh, ocBo6ox<£aH K)r. OHHjiancoH m YojiTepc 
(Finlayson, Walters, 1957) b ojxhovi H3 npe/uioxceHHbix mmm Bepcnn Taoce npe^no- 
jiarajin, hto TKaHH, b KOTopbix HaKanji m BaeTCH K)r, MoryT noBpexcaaTbcn MHKpo- 
cnopH^HHMH, BCJie/tCTBMe nero ropMOH ocBo6oxo3aeTCH. Tomcoh (Thomson, 1958) 
BH/ieji npnHHHy naTOJiornn pa3BHTHH y 3apaxceHHbix HaceKOMbix b HCTomeHnn op- 
raHH3Ma xo3HHHa. npe/mojioxceHHe 06 yBejinqeHHH THTpa K)T b 3apaxeHHbix mhk- 
pocnopn/iHHMH HaceKOMbix BCJieACTBne naaeHHH aKTHBHoc™ oraejibHbix (J)paKUHH 
Kap6oKcnji 3CTepa3, peryjinpyiomHX ero thtp, 6biJio BbiCKa3aHO E(J)HMeHKO (1989). 
no HameMy mhchhio, yxce BbicKa3aHHOMy paHee (Cejie3HeB, 1997; Cejie3HeB, flon- 
rnx, 1998), HapymeHHH b pa3BHTHH HaceKOMbix Bbi3BaHbi CTpecc-peaKUHen b otbct 
Ha 3apaxceHne, BKjnonaiomeH CHHxceHne cHHTe3a h ceKpeunn 3K£H30Ha, chhxcchhc 
aKTHBHOCTH 3CTepa3 lOT H, KaK CJieACTBHe, yBeJIHHeHHe THTpa K)r B 3apa>KeHHbIX 
HaceKOMbix. 
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Cxoactbo 3(j)(|)eKTOB, Bbi3biBaeMbix MHKpocnopimHBMH h napa3HTaMH jipyrax 
CHCTeMaTHMecKHX rpynn y HaceKOMbix-xo3aeB 


IlepBbiMH Ha cxozictbo 3(j)cj)eKT0B, Bbi3biBaeMbix MHKpocnopH^HHMH h napa3H- 
raMH zipyrax cHCTeMaTHHecKHx rpynn y HaceKOMbix-xo3aeB, o6paTMjin BHHMaHne 
eme Onrnep n C3H6opH b tom caMOH CTaTbe, me hmh 6buia cc^opMyjiMpoBaHa rn- 
noTe3a ceKpeunn MHKpocnopHjiHflMH aHajiora K)Y (Fisher, Sanborn, 1964). Mho- 
xcecTBO npHMepoB, CBHjjeTejibCTByiomHX o tom, hto h npocTenuine h jipyrne napa- 
3HTHHeCKHe MMKpOOpraHM3MbI BbI3bIBaiOT y X03HHHa-HaceK0M0r0 HapymeHHfl, KO- 
Topbie moxcho o6 r bHCHMTb TOJibKO B03zieMCTBHeM K)T, npnBejieHbi b pa6oTax 
BpaHzia (Brand, 1972), JIoypeHca (Lawrence, 1988) h b paboTax jjpyrnx aBTopoB. 

Tax, HanpnMep, no jjaHHbiM XojiKpay (Halcrow, 1954), HH(f)y3opHfl Glaucoma 
3a#ep;>KMBaeT pa3BMTMe KOMapa Anopheles , npn 3tom 6ojibmoe kojimhcctbo 3apa- 
XCeHHblX KyKOJIOK X03HMHa Objia^aeT JIHHHHOHHbIMM rOJIOBaMM, JIHHHHOHHbie 
ynacTKM noKpoBOB OKa3biBaiOTCH nepeMemaHHbiMM c KyKOJiOHHbiMH ynacTKaMH. 
JlMHHK>mMe 0 C 06 m HaCTO 6bIBaiOT ypOZUlMBbIMM. 

JImctob (1977) onncbiBaeT cjiynan 3apaxceHMH Majibix xpymaKOB Tribolium 
castaneum m T. destructor KOKunzmen Adelina tribolii. Abtop Habjinmaji o6pa30Ba- 
HHe 3£ajITOH£HbIX (j)OpM. MeTaM0p(j)03 HaceKOMbIX 3aKaHHHBaJICH HOpMaJlbHO 
jiHLiib b Tex cjiynaflx, Koma ypoBeHb 3acejieHHH (pa3pymeHMH, no TepMMHOJiornM 
aBTopa) xcnpoBoro Tejia xo3HHHa He npeBbimaji 24 % y jihhmhok m 30 % — y KyKO- 
jiok. Flo MHeHMio aBTopa, pa3pyineHHe xcnpoBoro Tejia napa3MTOM BbiCBoboxmaeT 
K)r, BCJieziCTBMe Hero yBejiHHHBaeTCH ero thtp b reMOJiMMC^e, hto h npennTCTByeT 
HopMajibHOMy npoxoxmeHMK) MeTaMopcJ)03a. flpyroe o&bHCHeHHe, npezmaraeMoe 
BBTOpOM, 3aKJlK)HaeTCH B TOM, HTO XCMpOBOe TeJIO MOXCeT HBJIHTbCH HHrHbHTOpOM 

4)yHKUMOHajibHon aKTMBHOCTM corpora allata. 

CymecTByeT mhoxccctbo zipyrnx ziaHHbix. TaK, 3apaxceHne Sericesthis pruinosa 
KOKUMAMen Adelina sericesthis , nopaxcaiomen xcnpoBoe Tejio, HecMOTpn Ha HM3Kyio 
naToreHHOCTb napa3MTa, npejiOTBpamaeT OKyKJiMBaHne jihhmhok (Weiser, Beard, 
1959). HeMaTOzia Aproctonema , napa3HTMpyiomaH b nojiocTM Tejia Sciara (Diptera), 
3aziepxcMBaeT HacTynjieHne MeTaMopcjxm xo3HHHa (Keilin, Robinson, 1933). 3apa- 
xceHHe jihhmhok 6a6oHeK napa3MTMnecKMMM nepenoHnaTOKpbiJibiMM (Hymeno- 
ptera, Braconidae) TaKxce 3ajiepxcMBaeT mx pa3BMTne (Vinson, Iwantsch, 1980; 
Schopf, 1984; Hawlitzky, Boulay, 1986; Grenier e. a., 1986; Jones e. a., 1986; 
Beckage, Templeton, 1986; Sato e. a., 1986). MHBa3HpoBaHHbie jimhmhkm nacTO 
MeHbrne, neM KOHTpojibHbie (Beckage, 1985; Beckage, Templeton, 1986; Webb, 
Dahlman, 1986). 

y Choristoneura fumiferana BnpycHaa mh^ckuhh Bbi3biBaeT noHBjieHMe y Kyxo- 
JlOK JIMHMHOHHbIX npM3HaKOB (HepHblLLI, 1983). npHMbIMM MeTOJjaMM TMTp lOf H3- 
MepnjiM y ryceHMU baboneK litura , MH^MunpoBaHHbix BMpycoM aaepHoro nojin- 
3jipo3a (HepHbim, 1983). OKa3ajiocb, hto 3apaxceHHbie ryceHMUbi cojiepxcaT bojib- 
mee kojimhcctbo lOT b Te nepnozibi, Koma y 3jiopoBbix ocobeii ero tmtp na/iaeT m 
npoMCxojjMT OKyKjiMBaHMe. rMCTOJiorMHecKoe HCCJiejiOBaHMe corpora allata noKa3a- 
jio, hto nojmepxcaHMe bhcokoto TMTpa K>T y bojibHbix ryceHMU CBH3aHO c ero aK- 
tmbhom ceKpeuneH. 

TaKMM o6pa30M, OHeBHflHO CXOJICTBO B B03JieMCTBMM Ha HaCeK0MbIX-X03HeB, 
OKa3biBaeMoe MMKpocnopMjiMHMM m napa3HTaMM jipyrnx CMCTeMaTMnecKMx rpynn. 

no MHeHMio JIoypeHca (Lawrence, 1988), 3apaxceHMe HaceKOMbix napa3HTHne- 
ckhmm nepenoHHaTOKpbuibiMM (Insecta, Hymenoptera) Bbi3biBaeT y hmx coctohhmc 
CTpecca nocpeziCTBOM MexaHMnecKoro noBpexmeHHH TKaHen, BbmejieHHH napa3H- 
TaMH TOKCMHeCKMX BeilteCTB H HCTOlUeHHH napa3HTOM OpraHM3Ma X03HMHa, M 3T0 
npHBOZIMT K HapymeHMK) (J)yHKUHOHHpOBaHH5I 3H£0KpHHH0H CMCTeMbI HaCeKOMO- 
T0-X03HMHa. 
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B jia6opaTopHM PitmjHcfiopji (Beckage, Riddiford, 1982; Beckage, Templeton, 
1986) 6buio npoAeMOHCTpHpoBaHo, hto jihhhhkh Manduca sexta, 3apaxceHHbie 
Cotesia (Apanteles) congregata , hmciot noBbiiueHHbiH thtp K)r. YBejiHMeHHe THTpa 
K)r h noTepn 3apa>KeHHoii jihhhhkoh M. sexta cnocobHOCTH KOHBepTHpOBaTb ok- 
AH30H B 20-rH ( apOKCH3K,aM3OH HHHiGnpyiOT MeTaM0p4)03, HTO, B CBOK) OMepe^b, HB- 
JIHeTCH CJieACTBHeM yMeHbineHHH aKTHBHOCTH CneitH(j)HHHbIX 3CTepa3 K)r H aKTHB- 
HOCTH 3KAH3OH-20-MOHOOKCMreHa3bI. 

ITo AaHHbiM B366a h flaxjiMaHa (Webb, Dahlman, 1986), jihhhhkh Heliothis 
virescens, Tepniomne cnocobHOCTb k MeTaMop4>03y BCJiejtCTBHe 3apaxceHHH 
Micropletus croceipes , hmciot hh3khh thtp SKjtHCTepomta. IToxoxchm o6pa30M chh- 
xceHne THTpa 3KjtH30Ha HHrHbnpyeT MeTaM0p(J)03 y Trichoplusia ni , 3apaxceHHOH 
Cotesia glomeratus (Lawrence, 1988). TaHaKa h jtp. (Tanaka e. a., 1987) noKa3ajin, 
hto npejtOTBpameHHe oKyKJiHBaHHH y Pseudaletia separata , 3apaxceHHOH Cotesia 
kariyai , hbjihctch cjiejtcTBHeM HHrnbHpOBaHHH CHHTe3a npoTopaKOTponHoro rop- 
MOHa. Sijx napa3HTHnecKHx HaceKOMbix Bbi3biBaeT CHHxeHHe THTpa 3KjtHCTepoHjta, 
HTO npenHTCTByeT JIHHHHOHHO-KyKOJIOHHOH ,ZtH(J)(J)epeHUHpOBKe HHTeryMeHTa Ha- 
CeK0M0T0-X03HHHa. 

TaKHM o6pa30M, HapyiueHHH b pa3BHTHH HaceKOMbix, nojtobHbie TeM, hto Ha- 
bjiiojtaiOTCH npn 3apaxceHHH MHKpocnopnjiHHMH, oTMeneHbi h ajih Coccidia, 
Infusoria, Nematoda, Insecta h BHpycoB. 


CxOflCTBO 3(j)(J)eKTOB, BbI3bIBaeMbIX 3apa>KeHHeM MHKpOCnOpHAHBMH 
H pa3BHTHeM IiaCCKOMblX npH pa3JIHHHbIX He6jiarOnpHHTHbIX yCJIOBHHX 

Eme b 1952 r. ynrrjiCBopc (Wigglesworth, 1952) npofleMOHCTpnpoBaJi bjihhhhc 
B bicoKOH TeMnepaTypbi Ha pa3BHTHe jihhhhok KpoBococymero KJiona Rhodnius 
prolixus. rioMeman jihhhhok nocjie/mero B03pacTa b ycjioBHH bmcokoh TeMnepaTy¬ 
pbi, OH obHapyXCHJI, HTO 3KCn03HUHH JIHHHHOK npH 35° 3ajiepXCHBaeT pa3BHTHe Bcex 
ocoben h npejioTBpamaeT jiHHbKy y 50 % H3 hhx. Ecjih nocjiejjHHx CHOBa noKop- 
MHTb h nepeHecTH b HopMajibHyio TeMnepaTypy (26—27°), to ohh nepe3 HeKorapoe 
BpeMH jiHHHiOT, npeBpamancb b HMaro. 3ajtepxcKa pa3BHTHH 6buia noKa3aHa no3xce 
h juih jtpyrnx HaceKOMbix. Y paaa HaceKOMbix, y KOTopbix hhcjio jihhhhohhmx bo 3- 
pacTOB He HBJineTCH CTporo (JiHKCHpoBaHHbiM, KaK HanpHMep y Drosophila , jteiiCT- 
BHe HebjiaronpHHTHOH (hh3koh) TeMnepaTypbi Bbi3biBaeT 3ajxepxcKy MeTaMop4>o3a c 
H3MeHeHHeM THna jihhck. Y Myx nponcxojtHT He jiHHHHOHHo-KyKOJioHHan, a jxo- 
nOJIHHTeJIbHan JIHHHHOHHO-JIHHHHOHHafl JIHHbKa H B03HHKaeT JXOnOJIHHTeJIbHblH 
jiHHHHOHHbiH B03pacT. To xce noKa3aHo ajih Galleria mellonella (Cymborowski, 
Bogus, 1976; Bogus, Cymborowski, 1981; Cymborowski, 1988; Bogus, Scheller, 
1988) h jura Drosophila virilis (PaymeHbax, 1990). 

IToBbimeHHaH njioraocTb nonyjinuHH y GojibiiiHHCTBa bhjiob HaceKOMbix BejteT 
k 3ajtep>KKe pa3BHTHH h yBejiHHHBaeT npoueHT CMepTHocTH. TaK, no jtamibiM Bepna 
(Birch, 1954), H3ynaBmero bjihhhhc bhcokoh njioTHocTH KyjibTypbi Ha BbixcHBae- 
MOCTb Drosophila pseudoobscura , npn noMemeHHH b GyTbiJiKy c nHTaTejibHOH cpe- 
aoh 50 hhu 97 % H3 hhx pa3BHBajiHCb b HMaro. OjiHaKo npn njioraocTH 400 hhu H3 
GyTbuiKH BbuieTajio Bcero 10 % Myx, h cpoKH pa3BHTHH jihhhhok cymecTBeHHO B03- 
pacTajm. CxojtHbie pe3yjibTaTbi nojiyneHbi h jijih jtpyrnx bhjiob (Mansour, Dimetry, 
1972; Leonard, 1968; Mathavan e. a., 1980; Nishigaki, 1974; Dimetry, 1976; Pay- 
rneHbax, 1990). Y HaceKOMbix c He^HKcnpoBaHHbiM hhcjiom jiHHHHOHHbix B03pac- 
tob BbicoKan njioTHocTb HHrHbnpyeT MeTaMop(J)03 h Bbi3biBaeT jtonojiHHTejibHbie 
JIHHHHOHHbie JIHHbKH. 

K 3ajtep>KKe pa3BHTHH npHBojtHT h noBpexcjteHHe noKpoBOB pa3BHBaiomHxcH 
jihhhhok (O'Farell e. a., 1956; Bogus e. a., 1986; Lawrence, 1988; Rauschenbach 
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e. a., 1987; PayiueHbax, 1990). Koma noBpexmcHHe bcjihko, oho Bbi3biBaeT He 3a- 
AepxKy, a ycKopeHHe MeTaMop<J)03a (HepHbiiu, 1983). 

rio^oGHoe AeHCTBHe 0Ka3biBaeT BbipamHBaHHe HaceKOMbix Ha HebjiaronpHHT- 
hoh nHTaTejibHOH cpejie, npHBOjmmee k 3aMe/meHHio pa3BHTHH, 3ajiep;>KKe MeTa- 
Mop4)03a hjih ero npejiOTBpaineHHK) b pe3yjibTaTe jionojiHHTejibHbix jihhck (ria- 
hob, 1966, 1967; Ali e. a., 1972; Jones e. a., 1980; Cymborowski e. a., 1982; Ho e. a., 
1984; Bogus, Wolbert, 1987; PayiueHbax, 1990). 

BbipamHBaHHe 6a6oneK Ephestia Ha nHTaTejibHOH cp e#e, cojiepxcaineH He^ocTa- 
TOHHoe KOJiHHecTBO xcnpoB, Bbi3biBaeT 3a£ep>KKy MeTaMop4)03a h rnGejib 3Hann- 
TejibHOH Hac™ ocoben Ha KymnoHHOH CTajmn pa3BHTHH (Fraenkel, Blewett, 1946). 
rojiOAaHHe 3aMejui5ieT pa3BHTHe jihhhhok TyTOBoro mejiKonpmia Bombyx mori (Ila- 
hob, 1966, 1967). He^ocTaTOK ^poxoKeH b nHTaTejibHOH cpejie cymecTBeHHo yBe- 
jiHHHBaeT cpoKH pa3BHTH5i jihhhhok Drosophila melanogasten Y HaceKOMbix c He- 

CTpOTO (J)HKCHpOBaHHbIM HHCJIOM JIHHHHOHHbIX B03paCT0B npH BbipamHBaHHH Ha 
HebjiaronpHHTHOH nHTaTejibHOH cpejie hmciot MecTO CBepxHHCJieHHbie jiHHbKH h 
B03HHKaiOT AOnOJIHHTejIbHbie B03paCTbI. 

npejiOTBpameHHe OKyKJiHBaHHH b pe3yjibTaTe rojiojiaHHH Habjnojiajiocb npn 
pa3BHTHH jihhhhok Ta6anHoro bpaxtHHKa. Ecjih jihhhhkh rojiojiajiH b TeneHne 5 
jmeii cpa3y nocjie JiHHbKH H3 npejmocjiejiHero b nocjiejiHHH B03pacT, a 3aTeM Hop- 
ManbHO nHTajiHCb, to ohh He npeTepneBann MeTaMop<J)03, a npoxojuuiH jjonojiHH- 
TejibHyio jiHHHHOHHyio JiHHbKy (Cymborowski e. a., 1982). CBepxHHCJieHHbie JiHHb¬ 
KH npn rojiojiaHHH jihhhhok Ha6jnojiajiH y cobkh Spodeptera litura (Morita, Tojo, 
1985). AHajiorHHHbie HabjnojjeHHH 6biJin cjiejiaHbi npn rojiojjaHHH jihhhhok 
Manduca sexta (Nijhout, 1975). TojiojiaHHe jihhhhok nocjiejiHero B03pacTa Galleria 
mellonella TaKxe Bbi3biBaeT jih6o CBepxHHCjieHHyio JiHHbKy, jih6o 3ajiepxcKy MeTa- 
Mop4)03a (Mala e. a., 1987). 

Heo6xO£HMO OTMeTHTb, HTO KOTfla CTpeCCOpHOe B03JieHCTBHe CymeCTBeHHO Bbl- 
uie noporoBoro, oho MoxceT Bbi3biBaTb y HaceKOMbix obpaTHyio peaKUHio — ycKO- 
peHHe MeTaMop4)03a (HepHbiiu, 1983; PaymeHbax, 1990). 3tot (JiaKT HHTepeceH b 
tom OTHOineHHH, hto, HecMOTpH Ha npeodnajiaioinee kojihhcctbo paboT no MHKpo- 
cnopHjiH03aM, CBHjieTejibCTByiomHM o 3ajiepxcKe MeTaMop(J)03a, yzuiHHeHHH cpo- 
KOB pa3BHTHH H B03HHKH0BeHHH CBepXHHCJieHHbIX JIHHHHOHHbIX JIHHCK, HMdOTCH 
pabOTbl, B KOTOpbIX bblJIO npOJieMOHCTpHpOBaHO yCKOpeHHe pa3BHTH5I HaceKOMbix 
BCjiejiCTBHe 6ojie3HH (Ohshima, 1950, 1960; Ishihara, 1963, uht. no: Hcch, 1984). 
riojiobHbiH scjDcjjeKT ycKopeHHH MeTaMopcJ)03a OTMeneH h jijih HeKOTopbix cjiynaeB 
3apaxceHHH HaceKOMbix napa3HTHnecKHMH Hae3^HHKaMH (Lawrence, 1988). 


IIpHHHHbi B03HHKHoeeHHH iiapyujeiiHH b pa3BHTHH HaceKOMbix, nojmepruyTbix 
B03jieHCTBHio pa3JiHHHbix HebjiaronpwHTHbix ycjiOBHH OKpy%aiomeH cpejibi 

BnepBbie Mbicjib o tom, hto b ochobc cjjeHOMeHa 3ajiepxcKH hjih npejioTBpaine- 
hhh JiHHbKH MeTaMop(j}03a npn HebjiaronpHHTHbix TeMnepaTypax JiexcHT Hapyiue- 
Hne ropMOHajibHoro bajiaHca HaceKOMbix, 6biJia BbicKa3aHa eme ynrrjiCBopcoM 
(Wigglesworth, 1952). 3aTeM MejuiaHbn (Mellanby, 1954), H3ynaH jiencTBHe Bbico- 
koh TeMnepaTypbi Ha jihhhhok Aedes aegypty , h Hepn (Church, 1955), nccjiejiyfl 
3tot 4>eHOMeH Ha jiHHHHKax Cephus cinctus , npejmojioxcnjiH, hto 3ajiepxcKa pa3BH- 
thh Bbi3BaHa OTcyTCTBHe m 3K£H30Ha. no3£Hee O'Kama (O'Kasha, 1964, 1968a, 
1968b, 1968c) npnmeji k BbiBojiy, hto npnHHHOH 3ajiepxcKH hjih npejioTBpaineHHfl 
JiHHbKH b ycjiOBHHx bmcokoh TeMnepaTypbi HBjiaeTCH npeKpameHHe npojiyKUHH 
npoTopaKOTponHoro ropMOHa h KaK cjiejiCTBHe — OTcyTCTBHe ropMOHa JiHHbKH. 
BcKope 6buia noKa3aHa HHaKTHBamm HenpoceKpeTopHbix kjictok y jihhhhok 
Morimus funereus npn achctbhh HebjiaronpnaTHbix TeMnepaTyp (Ivanovic e. a., 
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1975). 3th ^aHHbie HamjiH nojiTBepxcaeHHe b pa6oTax RHKOBHH-XnajiHH c coaBT. 
(Jankovic-Hladni e. a., 1983) h PaymeH6ax (1990). CeKpeuHH npoTopaKOTponHoro 
ropMOHa npeKpamaeTca h b ycjiOBHax HeGjiaronpnflTHOH iuiothocth, HeGjiaronpn- 
hthoh nHTaTejibHOH cpejibi h HeGjiaronpHHTHon BjiaxcHOCTH (PaymeH6ax, 1990). 
EjiOKHpoBaHHe ceKpeuHH HenpoceKpeTopHbix KJieTOK, npojiyuHpyiomHx y jihhh- 
hok npoTopaKOTporiHbiH ropMOH, Ha6jno£ajiH y caMOK Schizodactylus monstrosus 
npn rojio^aHHH b TeneHne 6 cyT (Choudhuri e. a., 1984). 

HeGjiaronpHHTHaa nnTaTejibHan cpejia Bbi3biBaeT HHaKTHBaunio HenpoceKpe- 
TopHbix KJieTOK He TOJibKO y jihhhhok, ho h y MMaro. TaK, 3nnjiHH (Applin, 1981) 
noKa3aji, hto y caMOK Lucilia cericata , nHTaiomHxca caxapoM h bojioh, HenpoceK- 
peTopHbie KJieTKH, KOHTpojinpyiomHe co3peBaHMe hhu, HeaKTHBHbi. 

B OKcnepnMeHTax ynrniCBopca (Wigglesworth, 1954) h O'Kaina (O'Kasha, 
1968a) no yjiajieHHio h HMmiaHTauHH npoTopaKOTponHbix xcejie3 y jihhhhok 
Rhodnius prolixus b ycjiOBHHX bmcokoh TeMnepaTypbi 6biJio ycTaHOBJieHO, hto y 
ocoGen, He cnocoGHbix k jiHHbKe MeTaMopc})03a b othx ycjiOBHnx, npojiyKUHfl okjxh- 
30Ha pe3KO CHHxceHa. 3th jiaHHbie Haimin nojiTBepxczieHHe b paGoTax PayineHGax h 
jx p. (Rauschenbach e. a., 1977, 1980, 1987; PayineHGax, 1990; PayineHGax h jxp., 
1983a, 19836; PayineHGax, JlyKauiHHa, 1983, 1984). 

CHHXCeHHe THTpa 3K£H30Ha BbI3bIBaeTCH TaKXCe H JipyTHMH 4>aKTOpaMH TaKHMH, 
KaK HeGjiaronpHHTHan njiOTHOCTb h oGejmeHHafl nHTaTejibHan cpejia (PayineHGax, 
1990). 

B 3KcnepHMeHTax X3MMOKa c coaBT. (Hammock e. a., 1981) h UhmGopobckoto 
c coaBT. (Cymborowski e. a., 1982) npojieMOHCTpnpoBaHO, hto npn npejiOTBpa- 
maiomeM MeTaMop4>o3 rojiojiaHHH (hjih BbipamHBaHHH Ha oGejmeHHOH nmaTejib- 
hoh cpejie) y jihhhhok nocjiejmero B03pacTa Trichoplusia ni h Manduca sexta nepeji 
HanajioM Gjiyxcaaiomen cTajinn coaepxcaHne lOT cymecTBeHHO Bbiine, neM b koh- 
Tpojie, h jihhhhkh npeTepneBaiOT AonojiHHTejibHyio jiHHbKy. Eoryc h jxp. (Bogus e. 
a., 1986) H3MepnjiH thtp K)r y jihhhhok nocjiejmero B03paera Galleria mellonella 
npn 3ajiepxcKe y hhx MeTaMop4>o3a, B03HHKaiomeH BCJiejiCTBHe noBpexczieHHH no- 
kpobob, h oGHapyxcHJiH, hto y noBpexcaeHHbix jihhhhok thtp ropMOHa cymecTBeH- 
ho yBejiHHHBaeTcn. KpoMe toto, Gbuio noKa3aHO, hto nepeji GjiyxcjiaiomeH cTajineii 
y 3KcnepHMeHTajibHbix ocoGen 3aMejuiHeTCH CHHxceHne THTpa ropMOHa no cpaBHe- 
hhk) c HHTaKTHbiMH. 3th jiaHHbie nojiTBepxcaeHbi b paGoTe Majia h jxp. (Mala e. a., 
1987), npoBejieHHOH Ha jiHHHHKax Galleria mellonella. 

MexaHH3M noBbiineHHH coaepxcaHHH K)r b ycjiOBHnx cTpecca HeojiHHaKOB npn 
3ajiepxcKe MeTaMop4>03a y HaceKOMbix co CTporo (jjHKcnpoBaHHbiM hhcjiom jihhh- 
hohhwx B03pacTOB h npn npejioTBpamcHHH MeTaMop4>03a y HaceKOMbix, y koto- 
pbix B TaKHX yCJlOBHHX npOHCXOJIHT CBepXHHCJieHHafl JIHHbKa H B03HHKaiOT jionoji- 
HHTejibHbie B03pacTbi. Y nepBbix CTpecc, bhjihmo, He bjihhct Ha cHHTe3 K)r. y bto- 
pbix b ycjiOBHHx CTpecca yBejiHHHBaeTcn ajuiaTponHan aKTHBHOCTb M03ra h 
cooTBeTCTBeHHO (JiyHKUHOHajibHaH aKTHBHOCTb corpora allata (PaymeH6ax, 1990). 

CHHxceHHe THTpa K)r nepeji MeTaMopc})030M ocymecTBjineTCH IOr-3CTepa30H. 
CjieZlOBaTeJIbHO, H3MCHeHHH B JIHHaMHKe B03paCTaHHfl BKTHBHOCTH K)r~3CTepa3bI 
MOryT oGyCJIOBJIHBaTb H3MeHCHHH B JIHHaMHKe CHHXCCHHH THTpa lor npn JiHHbKe 
MeTaMop(J)03a. IlocjiejiHHe reHeranecKH jieTepMHHHpoBaHbi, cjiejiOBaTejibHO reHe- 
THHecKan CHCTeMa, peryjinpyiomaH aKTHBHOCTb IOr-3CTepa3bi, jxojixcHa kohtpojih- 
pOBaTb 3TH pa3J!HHHH. 

Pe3Koe CHHxceHHe bkthbhocth IOr-3CTepa3bi noKa3aHO npn 3ajiepxcKe MeTa- 
Mop4>03a b ycjiOBHHx hh3koh TeMnepaTypbi (0°) y jihhhhok Galleria mellonella 
(McCaleb, Kumaran, 1980). y Drosophila 3(JxJ)eKT ycyryGjineTcn noBbiuieHneM aK- 
thbhocth corpora allata. Pejxu h jip. (Reddy e. a., 1979) ycTaHOBHjin, hto npn tojio- 
jiaHHH jihhhhok nocjiejiHero B03pacTa Galleria mellonella nponcxojiHT pe3Koe chh- 
XCeHHe no CpaBHeHHK) C KOHTpOJieM aKTHBHOCTH IOr-3CTepa3bI. AHaJlOTHHHbie Ha- 
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6jiK)^eHMH 6biJiH c^ejiaHbi npn H3yneHHH rojio^aiomHx jihhhhok nocjie^Hero 
B03pacTa Trichoplusia ni h Manduca sexta (Hammock e. a., 1981; Cymborowski 
e. a., 1982). noKa3aHO CHHxeHne aKTHBHoc™ K)r-3CTepa3 h npn /ipyrnx CTpec- 
copHbix B03^eMCTBMHx (PaymeHbax, 1990). 

TaKHM o6pa30M, ropMOHajibHan cncreMa HaceKOMbix pearnpyeT Ha bo3^chct- 
BMe pa3JiHHHbix He6jiaronpH5iTHbix ycjioBHH OKpyxaiomeH cpe^bi cjie^yiomHM 06- 
pa30M: BO-nepBbix, Ha6jiio,aaiOTC5i CHnxceHne cexpeuMM npoTopaKOTponHoro rop- 
MOHa H, KaK CJie^CTBHe, CHHXCeHHe CHHTe3a H CeKpeUHH 3K£H30Ha; BO-BTOpbIX, 
npoHcxo^HT yBejiHHeHHe aKTHBHOCTH K)r-3CTepa3 h, KaK cjie^cTBHe, yBejinneHne 
THTpa K)r b reMOJiHM^e. 

Cjie^cTBneM nepeHHCJieHHbix H3MeHeHHH CTaHOBHTca 3a^epxKa pa3BHTHH, yBe- 
jiHHeHHe HHCJia jiHHHHOHHbix jiHHeK, HapyuieHHH npoueccoB MeTaMopcfxm, 4)op- 
MHpoBaHHe ypo^JiHBbix ocobeH. 


3AKJH04EHHE 

TaKHM o6pa30M, odpamaeT Ha ce6a BHHMaHne yanBHTejibHoe cxoactbo nararo- 
rnqecKHx H3MeHeHHH npn 3apaxceHHH MHKpocnopmiHflMH, napa3HTaMH ^pyrnx 
CHCTeMaTHqecKHX rpynn h npn bo3AChctbhh pa3JiHHHbix HeSjiaronpHHTHbix ycjio- 
bhh OKpyxcaiomeH cpe^bi. 

no MHeHHK) 6ojibiiiHHCTBa aBTopoB, npn MMKpocnopH£H03ax no,ao6Hbie nara- 
jiornHecKHe H3MeHeHHH Bbi3biBaioTCH Bbi^ejieHHeM BemecTBa, oGna^aiomero aK- 
THBHOCTbio K)T He HaceKOMbiMH-xo3HeBaMH, a caMHMH napa3HTaMH (Fisher, 
Sanborn, 1962, 1964; Hcch, 1968, 1984, 1986; Kucera, Weiser, 1975; MeTcnajiy, 
1976, 1980; Streett, Bradfield, 1978; MeTcnajiy, Xnnecaap, 1984; Hcch, OHauKHH, 
1984, h jx p.). 

flj m napa3HTOB HaceKOMbix H3 wpymx CHCTeMaranecKHX rpynn TaKoe npe^cTaB- 
jieHne He nojiynniio npH3HaHHH. HanporaB, npezmojiaraeTcn, hto 3apaxeHne Ha¬ 
ceKOMbix Bbi3biBaeT y hhx coctoahhc cipecca, hto h npHBo^HT k HapymeHHio 
4)yHKUHOHnpoBaHH5i oh^okphhhoh CHCTeMbi HaceKOMoro-xo3HHHa (Lawrence, 
1988). 

npe^CTaBJieHHe o tom, hto HapymeHHH b pa3BHTHH HaceKOMbix npn Hebjiaro- 
npHHTHbix ycjiOBHHX OKpy>KaiomeH cpe^bi obycJiOBJieHbi Hecneun(J)HHecKHM OTBe- 
tom ropMOHajibHOH CHCTeMbi, yxce .aaBHo cHHTaeTCH o6menpH3HaHHbiM (PaymeH- 
6ax, 1990). 

no HameMy mhchhio, npn 3apaxceHHH HaceKOMbix MHKpocnopH^HHMH Mexa- 
HH3MbI OTBeTa 3aiUHTHbIX CHCTeM X03HHHa £OJI>KHbI 6bITb n 0 £ 06 HbIMH TeM, HTO 
HMeiOT MecTO npn 3apaxceHHH zipyrHMH napa3HTaMH h npn B03^eHCTBHH pa3JiHH- 
Hbix HebjiaronpHHTHbix (|)aKTopoB oKpyxcaiomen cpe^bi. 
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SUMMARY 

Striking resemblance of pathological alterations in the development of insects caused by 1) 
infection with microsporidia, 2) infection with other parasites, and 3) variety of adverse 
environmental factors is discussed. 
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